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Tong quan XML

**Markup Language - ngon ngit danh dau: dinh nghia tap hop cac qui
tic dé ma héa cac tai liéu trong mot dinh dang c6 thé doc dwoc bdi con
nguwoi va may tinh.

<+»XML la viét tat cia Extensible Markup Language (Ngon ngitr danh dau
m¢& rong) va la mot ngon ngir danh dau (khong phdi la ngon ngir Iip
trinh) dwa trén text dwoc ké thira tir Standard Generalized Markup
Language (SGML).

*¢*Cac theé trong XML thwong duoc tao theo quy wéc cua ngudi dung.

<*XML gi&i thiéu cac tinh nang méi bang viéc dwa trén cac wu di€m cla
HTML.
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Pac diém

<*XML dé dang mé& rong: XML cho phép tao cac thé theo qui wéc cla
riéng minh dé phu hop véi nghiép vu.

XML mang dit liéu ma khong hién thi: XML cho phép lwu gitt dir liéu
va khong quan tdm dén cai cdch n6 sé dwoc hién thi.

XML la m6t chuin chung: XML dwoc phat trién béi to chirc World
Wide Web Consortium (W3C) va la mot chuian mo.
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St dung XML

XML dé don gian héa viéc tao cac tai liéu HTML cho cac Website 1on.

XML c6 thé dwoc st dung dé trao doi thong tin gitta cAc thanh phan
hodc gitra cac hé thong khac nhau.

XML c6 thé dwoc str dung dé Offload va Reload cac co sé dir liéu.
“*XML c6 thé dwoc sit dung dé lwu trit, sap xép va tinh ché dir liéu can
Xt ly.

*XML c6 thé dé dang d€ dwoc hop nhat véi Style Sheet (CSS) dé tao ra

hau nhw bat ky két qua mong mudn nao hay c6 thé noi bat ky kiéu di
liéu nao c6 thé dwoc biéu dién nhw 1a mot tai liéu XML.
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Cu phap

¢ Cu phap mot tai liéu xml:

<?xml version="1.0"?2>
<contact-info>
<name>Nguyen Van A</name>
<company>Bravo</company>
<phone> (84) 123-4567</phone>
</contact-info>

Tai liéu xml cung cap 2 loaith6ng tin:
o Thong tin danh dau, nhw <contact-info> va
o Text hay dit liéu la ky tw, nhw Nguyen Van Ava (84) 123-4567.
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Cau truc cay XML

<?xml version="1.0" encoding="UTF-8"?>
<ds-sinhvien>
<sinhvien>
<tensv>[Data]</tensv>
<namsinh>[Data]</namsinh>
<gioitinh>[Data]</gioitinh>
</sinhvien>
</ds-sinhvien>
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[EMLDE:IaraﬁDnJ [ References J

[Tags&EIements] [ Attributes ] [ Text ]
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Khai bao XML (XML Declaration)

«¢» Thé khai bao xml

<?xml version="1.0" encoding="UTF-8"?>

“*Trong do:
o versionla phién ban XML
o encoding xac dinh ma hoéa ky tw dwoc st dung trong tai liéu
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Tags va Elements

XML file dwoc cau thanh bé&i nhiéu phan tir XML (Element), con dworc
goi la XML-node hay XML-tags. Tén cac phan titr XML dwoc bao trong
cac dau < > nhu sau:

<element>....</element>

%Mot phan tr XML c6 thé chira nhiéu phan tt XML khac nhw la con cua
nd, nhwng cac phan tir con nay phai khong deé 1én nhau.

SAI DUNG
<?xml version="1.0"7?> <?xml version="1.0"7?>
<contact-info> <contact-info>
<company> Bravo <company>Bravo</company>
</contact-info> </contact-info>

</company>
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Mot tai liéu XML chi c6 mot phan tir goc (Root Element).
SAI (b&i vi ca hai

phin t& x va y xuat croot>
<x>. .. </x> R " PUNG <x>. .. </x>
<y>...</y> hién ¢ cap cao nhat <y>...</y>
ma khong phai la </root>

mot phan tr goc)

“*Tén ctia cac phan tir XML la phan biét kiéu chit. Nghia la tén cta thé
m¢ va thé déng phai cuing kiéu. Vi du, <name> la khac véi <Name>.
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Thuoc tinh (Attributes)

<*Sir dung mot cap tén % ia tri (name = “value”) d€ xac dinh thudc tinh cho
phan ttr. Mot phan tir XML c6 thé c6 mot hodc nhiéu thuodc tinh. Viduy, &
d,a}lllhrefla ten thuoc tinh va Attps.//www.w3schools.com/1a gia tri thuoc
finn.

<a href="https://www.w3schools.com/">w3cshool</a>

s*Chuy:
o Khac v&i HTML tén thudc tinh tronE XML la phén biét ki€u chir: HREF va href la
hai thudc tinh khac nhau trong XML.
o Cung mot thudc tinh khéng thé cé hai gia tri trong mét ci phap. Vi du ci phap sai:
<a b="x" c="y" b="z">....</a> N
o Tén thudc tinh dwgc dinh nghia khopg c6 sw trich dan, trong khi gia tri thudc tinh

o)

phai luén ludn trong cac diu trich dan trong dau “”. Vi du ct phap sai:

<a b=x>....</a>
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Tham chiéu trong XML (References)

“+Tham chiéu cho phép thém hoac bao phan text hay phan danh diu bo
sung trong mot tai liéu XML. Cac tham chiéu ludn luén bat dau véi biéu
twong "&", day la ky tw danh riéng va két thic véi ky tue ";". XML ¢6 hai
kiéu tham chiéu:
o Tham chiéu thuc thé (Entity Reference): M6t tham chiéu thuc thé chira méot
tén gitra dau tach mé va dau tach dong. &amp; c6 ampla tén.
o Tham chiéu ky tw (Character Reference): Chira cac tham chiéu, vi du &#65;,
chira mot dau bam (#) dwoc theo sau béi mot s6. SO nay ludn luén tham
chiéu t&éi ma héa Unicode cuia Ky tw. 65 tham chiéu tédi chir cai "A".
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Text trong XML

“»Tén ctia phan tir XML va thudc tinh XML la phan biét kiéu chit, nghia
la tén cda phan tlr mé& <> va phan tr dong </> phai & dwoc viét cung
kiéu.

“*DE€ tranh cac van dé vé ma hoa ky tu, tat ca XML file nén dwoc luwu &
dang Unicode UTF-8 hoac UTF-16.

<*Cac ky tw whitespace nhw khoang trang, tab va ngat dong gitra cac
phan tir XML va gitra cac thudc tinh XML sé bi bo qua.
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Ky tu thay thé trong XML

Ky tw khong dwoc
phép st dung

<
>
&

Thuc thé thay thé M6 ta
trong XML

&lt; Nhoé hon
&gt; Lén hon
&amp; Va

&apos; Dau nhay don

&quot; Trich dan kép
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CDATA

*»Tai lieu XML dwoc xay dung boi cac the XML do 1ap trinh vién tw dinh
nghia ra, va dwong né phai tuan thi cac quy tac ciia XML.

«*Tuy nhién c6 mot s6 truong hop dir liéu chira trong cac thé XML lai
c6 nhitng ky tw dac biét dan dén tai liéu XML bi dao 16n. Trong trwong
hop nay st dung CDATA - Character Data (Dt liéu ky tw) trong XML.
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<?xml version="1.0" encoding="UTF-8"?>

<Tutorials>
<Post>
<Title>
CDATA trong XML
</Title>
— <Code>
NoOi dung bén trong thé <Code> la <?xml version="1.0" encoding="UTF-8"?>
mot doan ma XML khac, c6 nghia <Persons>
day la trwong hop gia tri cia thé — <Person>
XML lai la mot doan ma XML khac. Nguyen Van A
Néu chay 1én sé bi 10i. </Person>
</Persons>
—— </Code>
</Post>

</Tutorials>
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<?xml version="1.0" encoding="UTF-8"?>
<Tutorials>
<Post>
<Title>
CDATA trong XML
</Title>
<Code>
~ <! [CDATA[
1903T1H18 <?xml version="1.0" encoding="UTEF-8"7?>
dl,lng sw <Persons>
dung CDATA <Person>
Nguyen Van A
</Person>
</Persons>
11>
</Code>
</Post>
</Tutorials>
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<?xml version="1.0" encoding="UTF-8"?>
<Tutorials>
<Post>
<Title>
CDATA trong XML
</Title>
—— <Code>

*Poan ma chay dung khi sw

dung chuyen dot ky tw ddc biet &lt;?xml version="1.0" encoding="UTF-8"?&gt;
% Ca hai cach trén déu dung dé &lt;Personsé&gt;
xtr ly noi dung bén trong thé - &lt;Person&gt;
XML, tuy nhién chung ta van Nguyen Van A
hay str dung CDATA bé&i vi n6 &lt; /Person&gt;
don gidn nhwng lai rat hiéu &lt;/Persons&gt;
qua. —— </Code>
</Post>

</Tutorials>
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XML parser

XML Parser - trinh phan tich XML Ia mot thw viéc phdn mém hoac la
mot package ma cung cap API cho cac rng dung trén Client dé lam viéc
vOi cac tai lieu XML.

“*Nhiém vu ciia XML Parser 1a doc, kiém tra dinh dang thich hop cida tai
liéu XML va xac nhan (validate) cac tai lieu XML.

<*Hién nay, cac trinh duyét hién dai c6 XML Parser dwoc xay dwng san.
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“¢Muc tiéu cua mot Parser 1a dé bién d6i XML thanh mot code c6 thé
doc.

XML ‘ I ” : Cli_ent_ .
Documents Application
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%Mot so Parser dwoc st dung pho bién hién nay:

> MSXML (Microsoft Core XML Services) : Day la mét tap hop cac XML Tool
chuan tw Microsoft, bao gom mot Parser.

o System.Xml.XmlDocument : Lé'p nay la mét phan cua thw vién .NET, chira
mot so l&p co lién quan trong khi lam viéc véi XML.

o Thw vién Java c6 Parser riéng: Thu vién nay dwoc thiét ké dé ma ban c6 thé
thay thé mot Parser da c6 san v&i mot trién khai ngoai vi nhw Xerces tw
Apache hoac Saxon.

o Saxon : Saxon cung cap cac tool dé phan tich, bién doi, va truy van XML.

o Xerces : Xerces dwoc trién Khai trong Java va dwoc phat trién béi ma nguon
ma& noi tiéng la Apache Software Foundation.
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Phwong phap doc & phan tich XML

< C6 2 phwong phap dé doc va phan tich XML bang cach st dung:
o DOM (Document Object Model)
o SAX (Simple API XML).




XML DOM

“+*DOM (Document Object Model) 1a nén tang cida XML. Cac tai liéu XML
c6 mot cau tric thir bac ctia cac don vi thong tin dwoc goi l1a node;

“*DOM la mo6t cach dé mo ta cic node clla né va moi quan hé gitra
chung v&i nhau. Hay noi cach khac DOM dwoc xem nhuw la 7ree Based.

% V&i mot tai liéu XML, mo6 hinh DOM sé duyét va chuyén né thanh mot
mo hinh cay cua cac Object.

“*N6i cach khac, DOM la mot API ma cho phép mot lap trinh vién cé thé
thém, chinh st¥a, di chuyén, hoac xéa cac node trong cay XML tai bat ky
diém nao dé tao mot trng dung.
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XML DOM trong Python

*»Str dung module xml.dom trong python.

“boi twong minidom cung cap mot phwong thirc parser don gian ma
tao mot DOM tree mot cach nhanh chong tr XML file.

“*Ham parse(file [,parser]) ctia doi twong minidom dé phan tich ca
phap XML file.

AUTHOR: LE TRUNG THU'C - EMAIL: THUCLT12A@GMAIL.COM




Tao file staff.xml dom-staff.py

<?xml version="1.0"?>
<company>
<name>Mkyong Enterprise</name>
<staff id="1001">
<nickname>mkyong</nickname>
<salary>100,000</salary>
</staff>
<staff id="1002">
<nickname>yflow</nickname>
<salary>200,000</salary>
</staff>
<staff id="1003">
<nickname>alex</nickname>
<salary>20, 000</salary>
</staff>
</company>

from xml.dom.minidom import parse
import xml.dom.minidom

doc = xml.dom.minidom.parse ("staff.xml")

# doc.getElementsByTagName returns NodeList
name = doc.getElementsByTagName ("name'") [0]
print (name.firstChild.data)

staffs = doc.getElementsByTagName ("staff")
for staff in staffs:
sid = staff.getAttribute ("id")
nickname = staff.getElementsByTagName ("nickname") [0]
salary = staff.getElementsByTagName ("salary") [0]
print ("id:%s, nickname:%s, salary:%s" %
(sid, nickname.firstChild.data,
salary.firstChild.data))
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<collection shelf="Most Popular">
<movie title="Mission Impossible">

<type>Action, Crime</type>

<format>DVD</format>

<year>2003</year>

<rating>PG</rating>

<stars>10</stars>

<description>An action movie by Tom Cruise</description>
</movie>
<movie title="Rush Hour">

<type>Action, Comedy</type>

<format>DVD</format>

<year>1989</year>

<rating>R</rating>

<stars>8</stars>

<description>A comedy movie by Jackie Chan</description>
</movie>

<movie title="Skyfall">

<type>Action, Crime</type>

<format>DVD</format>

<episodes>4</episodes>

<rating>PG</rating>

<stars>10</stars>

<description>An action movie by James Bond</description>
</movie>

_ </collection> |

movies.xml



from xml.dom.minidom import parse
import xml.dom.minidom

# Mo mot tai lieu XML document boi su dung minidom parser

DOMTree = xml.dom.minidom.parse ("movies.xml")
collection = DOMTree.documentElement -
if collection.hasAttribute ("shelf") :
print ("Root element : ", collection.getAttribute("shelf"))
# Lay tat ca phim trong bo suu tap
movies = collection.getElementsByTagName ("movie™)

# in chi tiet ve moi phim.
for movie in movies:
dom-movies.py PTint ("¥**¥*" movie, "kk¥kkm)
if movie.hasAttribute("title") :
print ("Ten Phim: ", movie.getAttribute("title"))

type = movie.getElementsByTagName ('type') [0]

print ("The loai: ", type.childNodes[0].data)

format = movie.getElementsByTagName ('format') [0]

print ("Dinh dang: ", format.childNodes[0].data)

rating = movie.getElementsByTagName ('rating') [0]

print ("Rating: ", rating.childNodes[0] .data)

description = movie.getElementsByTagName ('description') [0]
print ("Gioi thieu: ", description.childNodes[0].data)
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XML SAX

*+SAX (Simple API for XML) la m6t API thudc JAXP, n6 cho phép xay
dung cac rng dung truy xuat, phan tich cac tai liéu XML theo co ché
tuan tw va hwdng sw kién.

**Khoéng nhw DOM, SAX phan tich dwa vao khai niém sw kién va phan
hoi sw kién, SAX khong tao ra mot hinh thirc dai dién cta tai liéu XML
trong bo nh¢, va cling khong st dung doi twong dé mo ta cac thanh
phan trong file XML nhw DOM, vi thé né hoat dong nhanh hon, it ton bo
nh& hon.
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s Xw ly dit liéu ngay khi qua trinh phan tich chwa xtr Iy xong toan b0 tai
lieu XML, dit liéu sé dwoc giri di thong qua cac ham Notification
Method va s€ bi x0a ngay sau do, do do SAX khong thich hop voi cac
rng dung truy xudt ngau nhién va thwc hién chinh stra phitc tap.

“*Khi SAX parser di di qua 1 element thi khong thé quay tré lai
element d6 dwoc nira nén néu can lay thong tin tir 1 element nhiéu lan
thi van can lwu thong tin dé trong bo nho.
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XML SAX trong Python

% Can tao riéng cho mot ContentHandler Ia 1&p con ctia xml.sax.ContentHandler.

“+ContentHandler ctia sé xtt Iy cic tag cu thé va cic thudc tinh ctia XML.

Mot d6i twong ContentHandler cung cap cac phwong thirc dé xtr ly cac suw kién
parsing khac nhau.
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Phwong thirc make_parser

“*Phuwong thirc make_parser tao mot doi twong parser maéi va tra vé no.
boi twong parser da duwoc tao nay s€ la kieu parser dau tién ma hé
thong tim thay.

xml.sax.make_parser( [parser_list] )

“#»Tham so parser_list 1a tuy y, bao gom mot danh sach cac parser dé s
dung, tt ca phai trién khai phwong thirc make_parser.
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Phwong thirc parse

“*Phwong thirc nay tao mot SAX parser va stt dung né dé phan tich cu
phap mot tai liéu.

xml.sax.parse( xmlfile, contenthandler|, errorhandler])

**Chi tiét tham so:
o xmlfile: Pay la tén ciia XML file dé doc ttr do.
o contenthandler: Pay phaila mot d6i twong ContentHandler.

o errorhandler: Néu dwoc xac dinh, thi né phai la mot doi twong SAX
ErrorHandler.
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Phwong thirc parseString

“*Phwong thirc nay ciing dung dé tao mot SAX parser va dé phan tich ca
phap XML string da cho.

xml.sax.parseString(xmlstring, contenthandler|, errorhandler])
**Chi tiét vé tham so:
o xmlstring: La tén ctia XML string dé doc tir do.
o contenthandler: Phai la mot doi twong ContentHandler.

o errorhandler: Néu dwoc xac dinh, thi né phai la mot doi twong SAX
ErrorHandler.
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# Python XML Processing - Example Program
import xml.sax
class Saw (xml.sax.ContentHandler) :
def init (self):
self.CurrentData = ""
self.type = ""
self.format = ""
self.year = ""
self.rating = ""
self.stars = ""
self.description = ""
def startElement (self, tag, attributes):
self.CurrentData = tag

if tag == "movie":
. print ("*¥****Moviekxkkkxi)
>ax mOVIeS.py title = attributes["title"]

print ("Title:", title)
def endElement (self, tag):

if self.CurrentData == "type":
print ("Type:", self.type)

elif self.CurrentData == "format":
print ("Format:", self.format)

elif self.CurrentData == "year":
print ("Year:", self.year)

elif self.CurrentData == "rating":
print ("Rating:", self.rating)

elif self.CurrentData == "stars":
print ("Stars:", self.stars)

elif self.CurrentData == "description":

print ("Description:", self.description)
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def characters(self, content):

if self.CurrentData == "type":
self.type = content
elif self.CurrentData == "format":
self.format = content
elif self.CurrentData == "year":
self.year = content
elif self.CurrentData == "rating":
self.rating = content
. elif self.CurrentData == "stars'":
SaX'mOVIQS-py self.stars = content
elif self.CurrentData == '"description":
self.description = content
if ( name == " main_ "):
parser = xml.sax.make parser ()

parser.setFeature (xml.sax.handler.feature namespaces, 0)
Handler = Saw/()

parser.setContentHandler (Handler)

parser.parse ("movies.xml")
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Khac biét gitra DOM va SAX parser

*DOM _phan tich XML thong qua cac Node trong Tree trong khi SAX thi dwa vao su
kién va phan hoi sw kién.

<*DOM lwu va parse toan bo dir liéu XML trong bo nhé trwdc khi parse trong khi SAX
chi lru mdt phan nhé, parse cho dén khi ban dirng va x6a ngay sau khi gtti di.

<*DOM dé sir dung, khong han ché vé s6 lan thao tac trén mot phan tir cia DOM
tree(De dang chuyén hudng), SAX thi phitc tap hon va chi duyét qua 1 1an cac phan
tu.

**SAX thich hop hon cho viéc parse cac file XML c6 kich thuéc 1on, vi khong yéu cau
vé bd nhé qua cao.

“*DOM c6 thé doc va ghi trén file XML trong khi SAX chi c6 thé doc.
**DOM run time cham hon trong khi SAX nhanh hon.
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DOM hay SAX

“+DOM thich hop v&i nhitng tap tin XML nho hay can nhiéu cac thao tac
di liéu, cho phép ban truy cip vao bat ky phan nao cua tai liéu lién tuc
va cho phép ban chinh stra cac cay DOM.

% V&i SAX, lai thich hop véi dit liéu dau vao 1én, hon thé nita, né chay
nhanh hon va dé dang hon dé tim hiéu hon DOM vi API cta né 13 thuc
sw don gian. Nhwng tir quan diém chirc nang, n6 cung cap it cac chirc
nang hon, ngwoi dung phai tw "chdm so6c” nhiéu hon, chang han nhw
tao ra cac cau trac dir liéu cda ho.
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Bai tap thuc hanh

« a) Viét16p initial.py trong d6 c6 ham create thuc hién tao file
input.xml bao gom 3 ban ghi théng tin clia mo6t person, moi ban ghi
bao gom cac thong tin sau: tén, email, mobile.

% b) Viét 1&p analysic.py trong d6 c6 ham reading thwc hién doc file
input.xml vira tao va in ra man hinh dit liéu cua 3 ban ghi dé.

%) Viét 1&p main.py khéi tao 2 doi twong & cau a va b. Sau dé goi lan
lwot dén ham create, reading dé in ra cac két qua.
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